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$G=(V, E, l),$ $l$ : $(v, w)arrow Z^{+}((v, w)\in E)$ 1 1
(Point-to-Point Shortest Path Problem; $P2PSP$ ), $1$ (Single-Source Shortest Path
Problem; SSSP) 1 $P2PSP\subset$ SSSP
SSSP P2PSP
$O(n^{2})$ ( $n$ )
SSSP [1]. SSSP P2PSP
1726 2011 62-72 62
1:
[2] $O((n+m)\log n),$ $1$ [3]
$O(m+nU)$ , [6] $O(m+n\log U)$ ( $n$ $m$ $U$ )
22
insert, decrease-key, extract $- \min$
( 2 ). $v\in V$
$d(v)$ , ( nil )
$\pi(v)$ (Algorithml).
SSSP (Algorithml:5 ),




Require: $G=(V, E, l)$ , $Q=\emptyset$ , $s\in V$
Ensure: $d$ , $\pi$
1: $d[v]arrow\infty,$ $v\in V$
2: $\pi[v]arrow nil,$ $v\in V$
3: $d[s]arrow 0$
4: insert(Q, s)
5: while $Q\neq\emptyset$ do
6: v $arrow$ extractmin(Q)
7: for all $w:(v, w)\in E$ do
$S$ : if $d[w]>d[v]+l(v, w)$ then
9: $d[w]arrow d[v]+l(v, w)$
10: if $\pi[w]=\emptyset$ then








19: return $d,$ $\pi$
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3 ( $n=23,947,347$, $m=58,333,344$,






SSSP[sec.] Memory[GB]$\overline{DIKQO(n^{l})}$naive Dijkstra’salgorithm674.131.81DIKH $O(m\log_{k}n)$ k-ary heap $(k=4)$ 7.23 2.43
DIKR $O(m+n\log U)$ l-level R-heap 8.09 2.80
DIKF $O(m+n\log n)$ fibonacci heap 15.97 3.17
DIKB $O(m+nU)$ Dial $s$ algorithm 4.38 2.62
$\frac{DIKBDO(m+n(\triangle+U/\triangle))doub1ebuckets\Delta=\lceil C/2^{11}\rceil 4..672..62}{mbpO(m+n\log U)mu1ti-1eve1buckets568217}$
DIKH, DIKB, mbp[6] ( 1, 2 ).
9thDIMACS[7, 8, 9] Random4-C 1,048,576
4,194,304 $i\ovalbox{\tt\small REJECT}$ $4^{i}$






$0$ {2345678940 1112131415 0123456789 1011121314 15



























$n$ , $m$ (adjacency-matrix represen-
taion) $O(n^{2})$ , (adjacency-list representaion) $O(n+2m)$ [14].
( 4 ).
$-\vee$ ( 5 ).
4: 5:
arc $[]$
$A_{struct}$ ( 7 ) head $[]$ , length $[]$
Aary ( 8 ) 2
( $d$ , $\pi$) 2 $N_{struct}$ , Nary
( 5, 8) 8: Aary
9, 5 $A_{ary},$ $A_{struct}$ ,
( ) Nstruct, $N_{ary}$
( 6 ) (Astruct, Nstruct)
(100%) (
( ) ) (Astruct, Nstruc
66
$(A_{sMct\prime}N_{sMct})$ $(A_{a\eta},N_{smct})$ $(A_{stmct},N_{8\mathfrak{h}!})$ $(A_{afy},N_{av})$
data placement
9: $(A_{struct}, N_{struct})$ $[$% $]$
5:
$(A_{strut},N_{strut})(A_{stru\text{ }t},N_{stru\text{ }t})$ r t-) t !yk) $[\%]$( $A_{ary}$ , Nary)$\overline{Harpertown}$O.0% $+7.69\%$ $+11.70\%$ $+18.27\%$
Nehalem-EP 0.0% $+1.90\%$ $+4.89\%$ $+6.36\%$




Harpertown Intel Xeon(R) X54603. $16GHz\cross 2(4$ $\cross 2)$ $48GB$ CentOS 5.4 4.1.2
Nehalem-EP Intel Xeon(R) $X55502.67GHz\cross 2(4$ $\cross 2)$ $72GB$ Fedora 12 4.4.3
Barcelona AMD Opteron(tm) 23562. $30GHz\cross 2(4$ $\cross 2)$ $36GB$ CentOS 5.4 4.1.2
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2 ( 6 ) Harpertown( 10 )
L2 2 Nehalem-EP( 11 ), Barcelona
L2 4 L3











L2 L2 2 ( : 10 O 1 )
L2 L2 2 ( : 10 O 2 )
8:1 2 ( )




Harpertown( 6, 10 ) ( 9 ).
2-heap
9: 2 $[$% $]$ ( [sec.])
1 L2 2 L2 2
2-heap 0.00%(546) -1.05%(552) -4.03%(569) -18.56%(670)
buckets 0.00%(3.93) -4.34%(4.13) -12.48%(4.56) -30.27%(5.60)




10: 2 $[$% $]$ ( [sec.])
1 L2 2 L2 2
Harpertown 0.00%(5.46) -1.05%(5.52) -4.03%(5.69) -18.56%(6.70)
Nehalem-EP 0.00%(5.51) $+$0.53%(5.49) -3.13%(5.69) $-(-)$
Barcelona 0.00%(9.80) $+$0.02%(9.80) -5.81%(1040) $-(-)$
2.6
9thDIMACS ( 11 )
11:
2.6.1 1




SSSP-time 1 1 ( ), Graph Construction
( ), Memory ( GByte)
Harpertown( 6 ) 2-heap,
buckets( 12 )
12:
$|)$ SSSP-time [sec.] $text-fileGraphConstruction$ [sec] Memory[GB]binary-file$\overline{2-heapO(m\log_{2}n)}$binary heap5.5330.300.910.90buckets $O(m+nC)$ Dial’s algorithm 3.50 30.30 0.91 0.91
mbp[6] $O(m+n\log C)$ multi-level buckets 5.68 51.70 - 2.17
262 1 1
13, 12 2-heap ( 6 )
8 L2










NehalemEP 2.58 1.36 0.72 0.42
Barcelona 4.67 2.46 1.31 0.76
263 1 1




402 ( 14,15 ).
1 2 4 8
number of processors
13: $[$sec. $/query]$
n2-uh meablpe4r:o s o–rs $[sec../query.]06604648$
buckets 1.68 0.84 0.49 0.46
mbp 2.65 —





$\text{ _{}S^{\text{ }}S}-$ 1 2 $03.46[GB]_{8}$
buckets 1.09 1.64 2.73 4.93






1815 ( 15 ). JR 2005












18 Harpertown ( 6 ) 8
APSP-time ( ), SSSP-time SSSP
( ), Graph Construction (
$)$ , Memory ( GByte)










2.98 2-heap 365 )
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